Title of the Invention D-1591 

DOCUMENT TRANSPORT APPARATUS AND DOCUMENT TRANSPORT METHOD, 
AND IMAGE READING APPARARUS 



Background of the Invention and Related Art Statement 

The present invention relates to an image reading apparatus 
such as a facsimile machine or a scanner, a document transport 
apparatus for feeding a document (sheet such as paper or a film 
sheet) into an image reading section of the image reading 
apparatus and for discharging the document after an image is 
read, and a document transport method. 

In general, an image reading apparatus includes a document 
transport apparatus for transporting a document to an image 
reading section. The document transport apparatus may be a 
device separate from the image reading apparatus and can be 
installed on the image reading apparatus. Such a document 
transport apparatus generally transports the uppermost document 
stacked on a sheet feeding tray one by one and sequentially 
feeds and sets the sheet at a reading position of the image 
reading section. The document transport apparatus is configured 
to feed the document to the reading position after one side of 
the document read, so that both sides of the document are read. 

Japanese Patent Publication (Kokai) No. 2002-362778 and 
Japanese Patent No. 3329852 have disclosed a document transport 
apparatus in which a document is turned upside down as well as 
reversed front to back after the document is read in a one-side 
processing or a both-side processing, so that an order of the 
documents is maintained same as that on the sheet feeding tray 
when the document is discharged. 



In the document transport apparatus disclosed in Japanese 
Patent Publication (Kokai) No. 2002-362778, a curved return path 
is provided at a discharge side for reading both sides of the 
document, and a roller path with a large-diameter roller is 
5 provided for guiding the document to the return path. After a 
front side of the document is read, the document passes through 
the roller path and the return path to be turned upside down, 
and returns to a reading section. In the document transport 
apparatus disclosed in Japanese Patent No. 3329852, a loop- 

10 shaped turning section is provided on a sheet feeding side. 
After a front side of the document is read, the document returns 
to the sheet feeding side to be turned upside down in a large 
loop, and returns to a reading section. 

In the document transport apparatuses described above, when 

15 only one side of the document is read, the document is turned 
upside down and switched back, and is turned upside down again, 
so that the document is discharged in an aligned state. 

In the document transport apparatus disclosed in Japanese 
Patent Publication (Kokai) No. 2002-362778, the larger-diameter 

20 roller is provided at an upstream side of the reading section 
for turning the document upside down and returning the document 
to the reading section. Accordingly, the apparatus main body 
has a large length in a lateral direction (document transport 
direction) . In the document transport apparatus disclosed in 

25 Japanese Patent No. 3329852, the loop-shaped turning section is 
provided for turning the document upside down before the 
document is transported to the sheet feeding side. Accordingly, 
similarly to the apparatus in Japanese Patent Publication 
(Kokai) No. 2002-362778, the apparatus main body has a large 

30 length in the lateral direction. 
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That is, in the conventional document transport apparatus, 
if only one side of the document is read and the document is 
discharged orderly, the whole apparatus does not need to have a 
large length in the lateral direction. However, if it is 
5 necessary to read both sides of the document, the conventional 
document transport apparatus inevitably has a large size. 

In view of the problems described above, the present 
invention has been made, and an object of the present invention 
is to provide a document transport apparatus as well as a 
10 document transport method in which both sides of the document 
can be read and the document can be discharged in an original 
order. Further, the document transport apparatus has a short 
length in the lateral direction. 

Another object of the present invention is to provide an 
15 image reading apparatus having such a document transport 
function . 

Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

20 Summary of the Invention 

In order to accomplish the objects described above, 
according to the present invention, a document transport 
apparatus includes sheet feeding means for feeding a document 
from a sheet feeding tray; transport means for receiving the 

25 document from the sheet feeding means and transporting the 
document to a predetermined position on a platen of an image 
reading apparatus; sheet discharging means for discharging the 
document on the platen to a sheet discharging tray after an 
image is . read; a switch back path for turning the document 

30 upside down and reversing a front end and a trailing end thereof 



after the image is read, for turning the document upside down 
again, and for subsequently guiding the document to the sheet 
discharging means; a sheet discharging path for turning the 
document upside down without reversing the front end and the 
5 trailing end thereof after the image is read, and for 
subsequently guiding the document to the sheet discharging 
means; and control means for transporting the document on the 
platen to the switch back path after one side of the document is 
read and then returning the document from the switch back path 

10 to the predetermined position on the platen via the sheet 
discharging path. 

In the document transport apparatus described above, when 
one side of the document is processed, the image of the document 
is read on the platen, and the sheet discharging means 

15 discharges the document to the sheet feeding tray through the 
switch back path. After the image is read, the document is 
transported through the switch back path while being turned 
upside down twice. Accordingly, the document is discharged to 
the sheet discharging tray while a surface with the image faces 

20 downwardly, so that the document is discharged in an original 
order. When both sides of the document are processed, the 
document is guided to the switch back path after one side 
thereof is processed, and then transported to the platen through 
the sheet discharging path for turning the document upside down, 

25 so that the other side of the document can be read. After the 
other side of the document is read, the sheet discharging means 
discharges the document through the sheet discharging path for 
turning the document upside down. Therefore, the document is 
discharged to the sheet discharging tray while the surface with 



the image faces downwardly, so that the document is discharged 
in an original order. 

According to the present invention, a document transport 
apparatus includes sheet feeding means for feeding a document 
5 from a sheet feeding tray; transport means for receiving the 
document from the sheet feeding means and transporting the 
document to. a predetermined position on a platen of an image 
reading apparatus; a pair of sheet discharging rollers capable 
of rotating in forward and reverse directions for discharging 

10 the document on the platen to a sheet discharging tray after an 
image is read and for returning the document to the platen of 
the image reading apparatus after one side of the document is 
processed; a switch back path disposed between the platen and 
the pair of the sheet discharging rollers for turning the 

15 document upside down and reversing a front end and a trailing 
end thereof after the image is read, for turning the document 
upside down again, and for subsequently guiding the document to 
the sheet discharging means; and a sheet discharging path 
disposed between the platen and the pair of the sheet 

20 discharging rollers and branched from the switch back path for 
turning the document upside down without reversing the front end 
and the trailing end thereof after the image is read, and for 
discharging the document to the sheet discharging means. 

In the document transport apparatus described above, when 

25 both sides of the document are processed, after one side of the 
document is processed, the document is turned upside down 
through the sheet discharging path and then guided to the switch 
back path. The document is then turned upside down twice 
through the switch back path and subsequently transported to the 

30 platen, so that the other side of the document can be read. 



After the other side of the document is read, the pair of sheet 
discharging rollers discharges the document again through the 
sheet discharging path for turning the document upside down. As 
a result, the document is discharged to the sheet discharging 
5 tray while the surface with the image faces downward, so that 
the document is discharged in an original state. 

According to the present invention, in a process of 
transporting a document stacked on a sheet feeding tray to a 
predetermined reading position and transporting the document to 

10 a sheet discharging tray after an image is read, a document 
transport method includes a step of transporting the document on 
the sheet feeding tray with sheet feeding means; a step of 
receiving the document from the sheet feeding means and 
transporting the document to a predetermined position on the 

15 platen of an image reading apparatus; a step of turning the 
document upside down and reversing a front end and a trailing 
end thereof after the image is read at the predetermined 
position, and guiding the document to a switch back path for 
turning the document upside down again; a step of receiving the 

20 document from the switch back path and transporting the document 
to a sheet discharging stacker; a step of switching a 
transporting direction that the document is transported before 
the document is completely discharged to the sheet discharging 
stacker; a step of guiding the document to a U turn path after 

25 the transporting direction is switched, and then for returning 
the document to the predetermined position on the platen; and a 
step of transporting the document to the U turn path after the 
document is returned to the platen and discharging the document 
to the sheet discharging tray. 



According to the present invention, in a process of 
transporting a document stacked on a sheet feeding tray to a 
predetermined reading position and transporting the document to 
a sheet discharging tray after an image is read, a document 
transport method includes a step of transporting the document on 
the sheet feeding tray with sheet feeding means; a step of 
receiving the document from the sheet feeding means and 
transporting the document to a predetermined position on the 
platen of an image reading apparatus; a step of guiding the 
document upside to a U turn path after the image is read at the 
predetermined position and transporting the document to the 
sheet discharging stacker; a step of switching a transporting 
direction that the document is transported before the document 
is completely discharged to the sheet discharging stacker; a 
step of turning the document upside down and reversing a front 
end and a trailing end thereof after the transporting direction 
is switched, and guiding the document to a switch back path for 
turning the document upside down again; a step of receiving the 
document from the switch back path and transporting the document 
to the predetermined position of the platen; and a step of 
transporting the document to the U turn path after the document 
is returned to the platen and discharging the document to the 
.sheet discharging tray. 

In the present invention, when both sides of the document 
are read, the document is switched back twice through the switch 
back path and the U turn path and then returned to the platen, 
thereby reducing a size of the switch back section. 

According to the present invention, an image reading 
apparatus includes a platen for placing a document; reading 
means for reading an image of the document on the platen; sheet 



feeding means for feeding the document from a sheet feeding 
tray; transport means for receiving the document from the sheet 
feeding means and transporting the document to a predetermined 
position on a platen of an image reading apparatus; sheet 
5 discharging means for discharging the document on the platen to 
a sheet discharging tray after an image is read; a switch back 
path for turning the document upside down and reversing a front 
end and a trailing end thereof after the image is read, for 
turning the document upside down again, and for subsequently 

10 guiding the document to the sheet discharging means; a sheet 
discharging path for turning the document upside down without 
reversing the front end and the rear end thereof after the image 
is read, and for subsequently guiding the document to the sheet 
discharging means; and control means for transporting the 

15 document on the platen to the switch back path after one side of 
the document is read and then returning the document from the 
switch back path to the predetermined position on the platen via 
the sheet discharging path. 

With the method described above, when the image reading 

20 apparatus reads the document, the steps of the document 
transport apparatus described above are carried out in the image 
reading apparatus . 

Brief Description of the Drawings 
25 FIG. 1 is a schematic view showing a configuration of a 

document transport apparatus installed on an image processing 
apparatus ; 

FIGS. 2(a) and 2(b) are views showing a configuration of 
switching means, wherein FIG. 2(a) is a view showing a state 
30 that a document is transported from a sheet discharging side to 
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a platen, and FIG. 2(b) is a view showing a state that the 
document is guided from the platen to the sheet discharging 
side ; 

FIG. 3 is a view showing a configuration of a torque 
5 limiter disposed in a driving portion of a driving lever in the 
switching means; 

FIG. 4 is a block diagram explaining driving systems of a 
sheet feeding section, a transporting section, and a switch 
back/sheet discharging section in the document transport 
10 apparatus; 

FIG. 5 is a block diagram explaining drive control in the 
document transport apparatus; 

FIGS. 6(a), 6(b), and 6(c). are views sequentially 
illustrating a one-side reading operation No. 1; 
15 FIGS. 7(a), 7(b), and 7(c) are views sequentially 

illustrating the one-side reading operation No. 2; 

FIG. 8 is a view illustrating the one-side reading 
operation No. 3; 

FIGS. 9(a), 9(b), and 9(c) are views sequentially 
20 illustrating a both-side reading operation No. 1; 

FIGS. 10(a), 10(b), and 10(c) are views sequentially 
illustrating the both-side reading operation No. 2; 

FIGS. 11(a), 11(b), and 11(c) are views sequentially 
illustrating the both-side reading operation No. 3; and 
25 FIGS. 12(a) and 12(b) are views sequentially illustrating 

the both-side reading operation No. 4. 

Detailed Description of Preferred Embodiments 

Hereunder, embodiments of the present invention will be 
30 explained with reference to the accompanying drawings. FIG. 1 
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is a side view showing an internal configuration of a document 
transport apparatus, FIGS. 2(a) and 2(b) are views showing a 
configuration of a switch back/sheet discharging section. 

A document transport apparatus 1 according to the present 
5 embodiment is installed on a top surface of an image reading 
apparatus 100. The document transport apparatus 1 comprises a 
sheet feeding section A for feeding a document to a platen glass 
(hereinafter referred to as platen) 101, a transporting section 
B for transporting the document on the platen 101 so that a 

10 reading apparatus (not shown) disposed below the platen 101 
reads an image on the document, and a switch back/sheet 
discharging section C for discharging and returning the document 
to the platen after the image is read. 

A sheet feeding tray 3 and sheet feeding means 4 are 

15 provided on the top surface of the document transport apparatus 
1. The document is stacked and accommodated on the sheet 
feeding tray 3 having a side guide 3a. The sheet feeding means 
4 delivers the document stacked on the sheet feeding tray 3. 
The sheet feeding means 4 comprises a pickup roller 5 that 

20 lowers to abut against the document when an empty sensor (not 
shown) detects a state that the document is placed; a document 
stopper 6 that rotates to release a leading end of the document 
when the pickup roller 5 lowers; a feed roller 7 disposed at a 
downstream side of the document stopper 6 for separating the 

25 documents transported from the pickup roller 5 into a single 
document; and a separation roller 8 pressing the feed roller 7. 

A transporting path 10 is formed in a curved shape and 
disposed at a downstream side of the sheet feeding means 4 for 
guiding the document to the platen 101 of the image reading 

30 apparatus 100. The transporting path 10 is provided with a 
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sensor SI for detecting the leading end of the document, a 
register roller 11 for nipping the document to transport, and a 
driven roller 11a pressing the register roller 11 in this order. 
With this configuration of the sheet feeding section, the 
5 document is sequentially stacked with face up and transported to 
the platen 101 so that an image thereon can be read. 

The document delivered from the sheet feeding tray 3 is 
located at a document set reference position P on the platen 101 
with the pair of register rollers 11 and 11a and transport means 

10 13 disposed on the platen. The transport means 13 is disposed 
at both ends of the platen in a longitudinal direction. The 
transport means 13 comprises belt rollers 15 and 16 capable of 
rotating in forward and reverse directions (in the present 
embodiment, the belt roller 15 on the sheet feeding side 

15 provides driving, whereas the belt roller 16 follows the belt 
roller 15) , an endless white belt 17 extending between the belt 
rollers, and pressure rollers 18 successively disposed inside 
the endless white belt for pressing the document against the 
platen glass. With this configuration of the transporting 

20 section, it is possible to move the document to the plate 101 
when the endless white belt 17 rotates. 

Sheet discharging means 21 is disposed at a downstream side 
of the platen 101 above the belt roller 16 for discharging the 
document to a sheet discharging tray 20. The sheet discharging 

25 means 21 comprises a sheet discharging roller 22 and a driven 
roller 22a pressing the sheet discharging roller 22. The pair 
of sheet discharging rollers 22 and 22a is driven to rotate in 
the forward direction to discharge the document to the sheet 
discharging tray 20 via a sheet discharging port 23. In a both- 

30 side, reading mode, the sheet discharging rollers 22 and 22a are 
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driven to rotate in the reverse direction so as to return the 
document to the platen after one side thereof is read, i.e. the 
sheet discharging rollers 22 and 22a have a switch back function. 

A switch back path 25 is disposed between the platen 101 
and the sheet discharging means for turning the document upside 
down and reversing the leading end to a trailing end thereof 
after the image is read, for turning the document upside down 
again, and for subsequently guiding the document to the sheet 
discharging means. A switching flapper 27 is disposed at an 
upstream side of the switch back circuit 25 and is driven to 
rotate by a gate flapper solenoid (not shown) . A sheet 
discharging path (U turn path) 30 is branched from the switching 
flapper 27. When the sheet discharging path 30 is selected via 
the switching flapper 27, the document is guided to the sheet 
discharging means 21 after the document is turned upside down 
without being reversed the leading end to the trailing end 
thereof. 

In the switch back path 25, a scooping roller 32 and a 
driven roller 32a pressing the scooping roller 32 are disposed 
at an upstream side of the switching flapper 27 for scooping up 
the document after the image is read and guiding the document to 
the switch back path 25 or the sheet discharging path 30 through 
a distributing operation of the switching flapper 27. In this 
case, the scooping roller 32 is capable of rotating in the 
forward and reverse directions for guiding the document to the 
sheet discharging means 21 or the platen 101 after the image is 
read. A sensor S3 is disposed at a downstream side of the pair 
of scooping rollers 32 and 32a for detecting the trailing end of 
the document . 
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In the switch back path 25, a switch back roller 35 and a 
driven roller 35a pressing the switch back roller 35 are 
disposed at a position where the document is turned upside after 
the image is read. After the image is read, the switch back 
5 rollers 35 and 35a guide the document turned upside down to a 
gap 36 between the sheet discharging tray 20 and the 
transporting section B. Subsequently, the switch back rollers 
35 and 35a are driven to rotate in the reverse direction to 
reverse the leading end of the document to the trailing end, and 

10 transport the document to the sheet discharging means 21. 

A downstream part of the sheet discharging path 30 is 
connected to a downstream part of the switch back path 25. 
After the pair of switch back rollers 35 and 35a reverses and 
transports the document in the reverse direction, the document 

15 passes through the connecting portion while the document is 
turned upside down again. The document is then guided to the 
sheet discharging means 21 (sheet discharging rollers 22 and 
22a) . A sensor 24 is disposed in front of the pair of sheet 
discharging rollers 22 and 22a for detecting the trailing end of 

20 the document. 

As shown in FIG. 2(a), flexible films (not shown) are 
disposed at a substantially intermediate position PI of the 
switch pack path 25 and at a position P2 where the switch back 
path 25 is connected to the sheet discharging path 30, so that 

25 the document is not guided to the path through which the 
document is transported when the pair of switch back rollers 35 
and 35a and the pair of sheet discharging rollers 22 and 22a 
cooperatively switch back the document. 

Furthermore, switching means 40 is disposed between a 

30 trailing end of the platen and the pair of scooping rollers 32 
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and 32a, so that the document is smoothly guided to the switch 
back path 25 after the image is read on the platen, and 
conversely, the document returned from the sheet discharging 
path 30 is smoothly guided to the platen 101. 
5 A configuration of the switching means 40 will be described 

with reference to FIGS. 1 to 3. The switching means 40 
comprises a movable guide 41 rotatably supported on the top 
surface of the image reading apparatus 100 at a downstream side 
of the platen and extending in a width direction of the platen 

10 (width direction of the document) . The movable guide 41 is 
always urged clockwise and abuts against a stopper (not shown) 
so as to be held in the position shown in FIG. 2(a). At this 
time, a surface 41a of the movable guide 41 is set to be above a 
surface of the platen 101. 

15 A scooping guide 43 supported coaxially with the driven 

roller 32a of the pair of scooping rollers is fitted in the 
movable guide 31 in a comb tooth manner. The scooping guide 43 
is always urged in a direction to abut against the movable guide 
and follow a rotational movement of the movable guide 41. The 

20 scooping guide 43 has a function of guiding the document 
smoothly to the platen 101 in the position shown in FIG. 2 (a) 
and to the switch back path 25 or the sheet discharging path 30 
in the position shown in FIG. 2(b). 

A driving lever 45 is provided on a driving shaft 32b of 

25 the scooping roller 32 and engages the movable guide 41. The 
driving lever 45 moves . the movable guide 41 to rotate as shown 
in FIGS. 2(a) and 2(b). In this case, the driving lever 45 is 
driven via a torque limiter 50 disposed between the driving 
lever 45 and the driving shaft 32b. The torque limiter 50 

30 comprises a driving input arbor 51 fittingly clamped to the 
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driving shaft 32b; a driving lever downward moving spring 52 
engaging the driving input arbor 51; a driving lever upwardly 
moving spring 53 including an engaging portion 53a engaging an 
engaging portion 45a formed on the driving lever 45; and a joint 
5 55 disposed between the upper moving spring and the lower moving 
spring. 

With the configuration described above, when the scooping 
roller 32 is driven to rotate in a direction that the document 
is drawn from the platen (arrow direction a in FIG. 3), the 

10 driving input arbor 51 rotates with the scooping roller 32. 
This rotational driving force is transmitted to the driving 
lever downward moving spring 52 and then to the driving lever 
upwardly moving spring 53 due to a tightening force exerted 
between the driving lever downward moving spring 52 and the 

15 joint 55. At this time, the driving lever upwardly moving 
spring 53 transmits the rotational driving force to the driving 
lever 45 via the engaging portion 53a and the engaging portion 
45a because of a slip torque. 

While the scooping roller 32 is driven to rotate in the 

20 arrow direction a, the driving lever 45 urges the movable guide 
41 so as to rotate counterclockwise from the initial position 
shown in FIG. 2(a), as shown in FIG. 2(b). In contrast, when 
the scooping roller 32 is driven to rotate in a direction that 
the document is returned to the platen (arrow direction b in the 

25 FIG. 3), the driving input arbor 51 rotates with the scooping 
roller 32. This rotational driving force is transmitted to the 
driving lever upwardly moving spring 53 due to a tightening 
force exerted between the driving lever upwardly moving spring 
53 and the joint 55. On the opposite side, the engaging portion 

30 53a and the engaging portion 45a engage with each other. At 
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this time, the rotational driving force is transmitted to the 
driving lever 45 due to the slip torque of the driving lever 
downward moving spring 52. While the scooping roller 32 is 
driven to rotate in the arrow direction b, the driving lever 45 
5 rotates to the position shown in PIG. 2(a) to place the movable 
guide 41 at the initial position. 

Thus, the movable guide 41 and the scooping guide 43 are 
switched between the state shown in FIG. 2(a) and the state 
shown in FIG. 2(b). Consequently, the document is delivered 

10 between the transporting section B and the switch back/sheet 
discharging section C. 

With reference to the block diagrams in FIGS. 4 and 5, 
configurations of driving systems for the sheet feeding section 
A, transporting section B, and switch back/sheet discharging 

15 section C will be explained. 

In the configuration of the present embodiment, the sheet 
feeding section A, the transporting section B, and the switch 
back/sheet discharging section C are driven by their own driving 
sources, i.e. a sheet feeding motor 60, a transporting belt 

20 motor 70, and a discharging motor (switch back motor) 80. In 
this case, the pickup roller 5 and the feed roller 7 are 
connected to the sheet feeding motor 60 via a one way clutch 61 
that transmits only forward driving provided by the sheet 
driving motor 60. The register roller 11 is connected to the 

25 sheet feeding motor 60 via a one-way clutch 62 that transmits 
only reverse driving provided by the sheet driving motor 60. 

The transporting belt motor 70 drives the belt roller 15 to 
rotate the endless white belt 17 on the platen. In this case, 
the transporting belt motor 70 is driven to rotate in the 

30 forward or reverse direction to transport the document from the 
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platen to the switch back path 25 or from the switch back path 
25 to the. platen. 

The scooping roller 32 and the switch back roller 35 rotate 
synchronously with the switch back motor in the forward or 
5 reverse direction. The sheet discharging roller 22 is connected 
to the switch back motor 80 via an electromagnetic clutches 81 
and 82. A direction that the sheet discharging roller 22 
rotates can be selected by turning on or off each of the two 
electromagnetic clutches, regardless of a direction that the 

10 switch back motor 80 rotates. The switch back/sheet discharging 
section C may be driven using a plurality of driving motors. 
The form of driving may be properly varied; for example, a first 
driving motor may be used to exclusively drive the scooping 
roller 32, while a second driving motor may be used to 

15 exclusively drive the switch back roller 35 and the sheet 
discharging roller 22. 

Control means (CPU) 90 installed in the apparatus main body 
controls the forward/reverse rotational driving of each of the 
sheet feeding motor 60, transporting belt motor 70, and switch 

20 back motor 80 as well as timings for the driving. In this case, 
the CPU 90 receives various detection signals (signals of the 
presence of the document, a passage state, and a document size) 
from the empty sensor S.E, sensors SI to S4, a sensor SS that 
detects the size of the document. On the basis of these 

25 detection signals, the CPU 90 controls the motors 60, 70, and 80. 
The CPU also controls the electromagnetic clutches 81 and 82 and 
the discharging section gate flapper solenoid for driving the 
switching flapper 27 according to the detection signals from the 
sensors . 
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An operation of the document transport apparatus will be 
explained with reference to FIGS. 1 to 3 and FIGS. 6 to 12. 
FIGS. 6 to 8 sequentially show operations performed in a one- 
side reading mode. FIGS . 9 to 12 sequentially show operations 
5 performed in a both-side reading mode. 

When the documents are stacked and set on the sheet feeding 
tray 3 (three documents Dl to D3 were stacked) with image sides 
upwardly, the empty sensor detects the documents. Upon the 
detection, the pickup roller is driven downwardly and the 

10 document stopper 6 rotates clockwise. The sheet feeding motor 
is driven in the forward direction to rotate the pickup roller 5 
to start feeding the documents. The first fed document Dl is 
separated by the separation roller, pressed by. the feed roller 7, 
and guided to a nip portion between the pair of register rollers 

15 11 and 11a in an idle state due to the one-way clutch. At this 
time, at a specified timing after the sensor SI detects the 
leading end of the document, the pickup roller 5 and feed roller 
7 are stopped. A loop is formed at the nip portion and the 
document is registered. 

20 After the document is registered, the sheet feeding motor 

is driven to rotate in the reverse direction to rotate the 
register roller 11 in a direction that the document is 
transported. The pickup roller 5 and the feed roller 7 are 
rotated in unison with the one-way clutch. As soon as the 

25 register roller 11 starts to rotate, the transporting belt motor 
drives the belt roller 15 to rotate. The endless white belt 17 
is driven to rotate in the document transporting direction. 
Then, the sensor S2 detects the trailing end of the document Dl . 
A specified time later, the rotational driving of the belt 

30 roller 15 is stopped. At this time, the document Dl is placed 
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at the document set reference position P with the read surface 
facing the platen (see FIGS. 6(a) and 6(b)). 

In this state, the document Dl is read, and the next 
document D2 is delivered and registered using a procedure 
5 similar to that described above. Subsequently, at the position 
where the sensor 2 detects the leading end of the document D2, 
the sheet feeding motor is stopped. The document D2 then waits 
to be fed to the platen (see FIG. 6(b)). 

According to a completely read signal of the document Dl, 

10 the belt roller rotates to transport the document Dl toward a 
downstream side. At the same time, the sheet feeding motor is 
driven to rotate in the reverse direction to drive the register 
roller 11. Thus, the document D2 standing by at the position of 
the sensor S2 is fed onto the platen. Then, the trailing end of 

15 the document D2 passes by the sensor S2. A specified time later, 
the rotational driving of the belt roller 15 is stopped. The 
document D2 is thus placed at the set reference position P. 
When the trailing end of the document D2 passes by the sensor S2, 
the sheet feeding motor is driven to rotate in the forward 

20 direction. According to a procedure similar to that described 
above, the next document D3 stands by at the position of the 
sensor S2 (see FIG. 6(c)). At this time, the document D2 placed 
at the set reference position P is read. 

On the other hand, once the document Dl is completely read, 

25 the switch back motor is driven to rotate in the forward 
direction. The scooping roller 32 and the switch back roller 35 
are driven to rotate in the document feeding direction. The 
scooping roller 32 is driven to rotate in the arrow direction a 
in FIG. 3 to smoothly guide the document Dl transported by the 

30 endless white belt 17 to the switch back path via the movable 
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guide 41 and the scooping guide 43 positioned as shown in FIG. 
2(b). At this time, the switching flapper 27 is rotated so as 
to open the switch back path. 

The leading end of the document Dl is further fed via the 
5 pair of switch back rollers 35 and 35a and then guided to the 
gap 36 below the sheet discharging tray 20. Furthermore, during 
this operation, the document D3 standing by at the position of 
the sensor S2 is placed at the set reference position P. The 
document 02 is positioned in front of the movable guide 41 and 

10 the scooping guide 43 (see FIG. 7(a)). 

The sensor S3 detects the trailing end of the document Dl 
passing through the gap 36 (through the flexible film installed 
at the position PI) . A specified time later, the switch back 
motor is driven to rotate in the reverse direction to convey the 

15 document Dl to the pair of sheet discharging rollers 22 and 22a 
along the switch back path (see FIGS. 7(b) and 7(c)). Then, the 
document Dl is discharged onto the sheet discharging tray 20 via 
the pair of sheet discharging rollers 22 and 22a rotating in a 
sheet discharging direction (see FIG. 8). 

20 The switch back path sets the document Dl so that the image 

side faces downward during discharging. The procedure shown in 
FIGS. 7(a) to 8 is repeated to discharge the succeeding 
documents D2, D3, ... onto the sheet discharging tray so that 
their image sides face downward. As a result, the documents 

25 stacked on the sheet feeding tray 3 with their image sides face 
upwardly are sequentially discharged onto the sheet discharging 
tray 20 after image reading, so that their image sides face 
downward, thereby maintaining the original order of the 
documents . 
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The above process procedure reduces the time required for 
image reading in successively reading documents, while allowing 
the documents to be discharged in the original order. 

In the both-side reading mode, the procedure executed until 
5 the first document Dl is positioned at the set reference 
position P is similar to that of the one-side reading mode shown 
in FIGS. 6(a) and 6(b) (see FIGS. 9(a) and 9(b)). 

Once a. front side of the document Dl is read, the document 
Dl is guided to the switch back path using a procedure similar 

10 to that described above. At this time, the second document 
remains standing by at the position of the sensor S2 (see FIG. 
9(c)). Then, the sensor S2 detects the trailing end of the 
document Dl passing through the gap 36. A specified time later 
(after the trailing end of the document Dl passes through the 

15 flexible film at the position PI) , the switch back motor is 
driven to rotate in the reverse direction to convey the document 
Dl to the pair of sheet discharging rollers 22 and 22a along the 
switch back path (see FIGS. 10(a) and 10(b)). Subsequently, the 
sensor S4 detects the trailing end of the document Dl . A 

20 specified time later (after the trailing end of the document Dl 
passes through the flexible film at the position P2), the switch 
back motor is driven to rotate in the reverse direction to 
rotate the discharging roller 22 in the reverse direction. The 
document Dl is guided to the sheet discharging path 30 via the 

25 flexible film and conveyed to the pair of scooping rollers 32 
and 32a (see FIGS. 10(c) and 11(a)). 

At this time, the switching flapper 27 is rotated so as to 
open the sheet discharging path 30. The scooping roller 32 is 
driven to rotate in the arrow direction b in FIG. 3 to smoothly 
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guide the document Dl to the platen via the movable guide 41 and 
scooping guide 43 positioned as shown in FIG. 2(a). 

When the document is switched back by the pair of sheet 
discharging rollers, the transporting belt motor drives the belt 
roller 15 to rotate in the reverse direction. The document Dl 
is moved on the platen toward the left edge of FIG. 3 so that 
the image side faces downwardly. Subsequently, when the 

document Dl is placed at the document set reference position P, 
the driving of the belt roller 15 is stopped (see FIG. 11(b)). 

When the reading of the backside of the document Dl is 
finished, the transporting belt motor and the switch back motor 
are driven to rotate in the forward direction. Thus, in 
accordance with a reverse procedure compared to that described 
above, the document Dl is conveyed from the platen to the sheet 
discharging path 30 via the pair of scooping rollers 32 and the 
switching flapper 27, and is then discharged onto the sheet 
discharging tray 20 (see FIGS. 11(c) and 12(a)). In this case, 
the image side of the document Dl, initially facing upwardly, 
faces downwardly during discharging. 

When the document Dl is discharged, the sheet feeding motor 
is driven to rotate in the reverse direction to place the 
document D2 standing by at the position of the sensor S2 at the 
document set reference position P, so that a front side of the 
document D2 is read (see FIGS. 12(b)). Subsequently, the 
procedure shown in FIGS. 9(c) to 12(a) is repeated to read 
images on both sides of the succeeding documents D2 , D3, ... and 
then sequentially discharge them so that their front sides face 
downwardly. As a result, the documents are sequentially 

discharged onto the sheet discharging tray 20 so that their 
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front sides face downwardly. Therefore, the documents are 
arranged in the original order. 

In the both-side reading mode, it is possible to reduce the 
time required for reading an image in successively reading 
5 documents, while allowing the documents to be discharged in the 
original order. Furthermore, the pair of sheet discharging 
rollers 22 and 22a is utilized for the switch back operation, 
thereby reducing a size of the section for returning the 
document to the platen. 

10 The one-side reading mode and both-side reading mode 

described above are only examples, and may be properly modified. 
For example, in the both-side reading mode, after the front side 
is read, the document may be guided to the sheet discharging 
path 30 and switched back by the pair of sheet discharging 

15 rollers 22 and 22a. The document may be turned upside down via 
the switch back path 25 and subsequently returned to the platen. 
In this case, the document is discharged again onto the sheet 
discharging tray 20 via the sheet discharging path 30 after the 
backside thereof is read. 

20 Furthermore, proper variations may be made to the driving 

means for driving the sheet feeding section A, transporting 
section B, and switch back/sheet discharging section C as well 
as the transmission mechanisms for driving. The document 
transport apparatus may be installed on the image reading 

25 apparatus as a separate element or may be pre-incorporated into 
the image reading apparatus as a constituent member. 

As described above, according to the embodiments of the 
present invention, in the one-side reading mode, the document is 
turned upside down and switched back after the image is read, 

30 and then turned upside down again. The document is then guided 
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to the pair of sheet discharging rollers and subsequently 
discharged as it is. Consequently, the documents are discharged 
in the original order. Furthermore, in the both-side reading 
mode, the switch back path and the sheet discharging path 
5 branched from the switch back path are utilized to switch back 
the document using the pair of switch back rollers and the pair 
of sheet discharging rollers. Accordingly, the document can be 
returned to the platen with the backside thereof upwardly after 
one side thereof is read. In this case, the document is turned 

10 upside down via the sheet discharging path and discharged after 
the both sides thereof are read. The discharged documents are 
sequentially arranged so that the front sides thereof face 
downwardly, i.e. in the original order. 

According to the document transport apparatus and the 

15 document transport method described above, not only the pair of 
switch back rollers and the pair of sheet discharging rollers 
are utilized to perform the switch back operation, but the sheet 
discharging path is branched from the switch back path. Thus, 
in the both-side reading mode, it is not necessary to provide 

20 such a large loop transporting path in the prior art for turning 
the document upside down and then returning the document to the 
platen. It is also possible to reduce the size of the rollers 
for scooping up the document conveyed from the platen, thereby 
reducing the size of the whole apparatus. 

25 While the invention has been explained with reference to 

the specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims. 
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